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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) 

On May 21, 2012, at 2:52 p.m., while the plant was operating at 100% power, an automatic reactor scram occurred 
due to a partial loss of vacuum in the main condenser. This condition initially caused a trip of the main turbine, and 
the fast closure of the turbine control valves provided the actuation signal to the reactor protection system (RPS). 
Main condenser vacuum remained within the operating limits for use of the main turbine bypass valves, thus reactor 
pressure was automatically controlled following the initial transient. The reactor feedwater system remained in 
service. The decrease in main condenser vacuum resulted from the loss of two of four circulating water pumps. 
This condition was caused by the failure of a splice in one of three 13.8kV cables providing power to half of the 
4160V switchgear at the circulating water structure. The splice failure resulted in a small fire inside a manhole 
located outside the protected area. The plant fire brigade confirmed the fire was out within approximately 24 
minutes of the onset of the event. Six reactor safety-relief valves actuated in response to the main turbine trip. The 
reactor core isolation cooling (RCIC) system steam supply valve automatically closed due to a false high-flow signal 
from the steam flow sensors. The system was restored to its standby configuration at 5:36 p.m. No plant 
parameters requiring the automatic actuation of the RCIC system were exceeded during the event. The failed splice 
was replaced, and the other cables in the circuit were tested for integrity, resulting in the replacement of one other 
splice. This event is being reported in accordance with 10CFR50.73(a)(2)(iv)(A) as an automatic actuation of the 
RPS system. There were no safety-related systems out of service at the time of the event. 
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REPORTED CONDITION 

On May 21, 2012, at 2:52 p.m., while the plant was operating at 100% power, an automatic reactor 
scram occurred due to a partial loss of vacuum in the main condenser (SG) (**COND**). This 
condition initially caused a trip of the main turbine, and the fast closure of the turbine control 
valves provided the actuation signal to the reactor protection system (RPS) (JC). Main condenser 
vacuum remained within the operating limits for use of the main turbine bypass valves, thus 
reactor pressure was automatically controlled following the initial transient. The reactor feedwater 
system remained in service. 

The decrease in main condenser vacuum resulted from the loss of two of four circulating water 
pumps (**P**). This condition was caused by the failure of a splice in one of three 13.8kV cables 
(**CBL5**) providing power to half of the 4160V switchgear at the circulating water structure. The 
splice failure resulted in a small fire inside a manhole located outside the protected area. The 
plant fire brigade confirmed the fire was out within approximately 24 minutes of the onset of the 
event. 

Six reactor safety-relief valves actuated in response to the main turbine trip. The reactor core 
isolation cooling (BN) (RCIC) system steam supply valve automatically closed due to a false high
flow signal from the steam flow sensors. The system was restored to its standby configuration at 
5:36 p.m. No plant parameters requiring the automatic actuation of the RCIC system were 
exceeded during the event. 

This event is being reported in accordance with 10CFR50.73(a)(2)(iv)(A) as an automatic 
actuation of the RPS system. There were no safety-related systems out of service at the time of 
the event. 

INVESTIGATION and CAUSAL ANALYSIS 

The failed splice was removed from the cable, and sent to an offsite lab for analysis. It was 
determined that the arc which resulted in the cable fault originated at a projection on the end of the 
splice sleeve and extended across the insulation to the edge of the spiral shield. The projection at 
the end of the splice sleeve was the result of an incomplete crimp applied at this splice point 
during original plant construction. It is likely that this projection acted as a concentrator that placed 
unusually high electrical stress on the insulation material, causing the insulation material to slowly 
degrade. Though the electrical stress induced by the projection did cause the insulation material 
to degrade, it is unknown if this degradation alone would have caused the cable to fail prior to the 
40 year life expectancy. 

In addition to the increased electrical stress produced by the projection, the faulted cable showed 
evidence of insulation degradation due to water intrusion. Water intrusion was evident in the failure 
analysis through the presence of water-treeing in the splice insulation layer and corrosion products 
throughout several layers of the splice. 
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It is uncertain if either of the anomalies listed above would have individually degraded the 
insulation to the point of a cable failure before the expected service life. However, the combination 
of the projection resulting from incomplete crimping of the splice sleeve during original 
construction and insulation degradation due to water intrusion, did accelerate the degradation of 
the insulation dielectric properties such that a premature cable fault occurred. 

CORRECTIVE ACTION TO PREVENT RECURRENCE 

The other two cables in the circuit providing the affected circulating water system switchgear were 
tested for insulation integrity. This testing revealed degradation in one of those cables, and the 
affected splice was repaired. 

Other manholes within the scope of the station's cable reliability program were inspected for 
presence of splices and signs of potential cable wetting. Splices were identified in five other 
manholes, and the affected cables have either been successfully tested within the last operating 
cycle, or have been scheduled for testing by the end of the next refueling outage in March 2013. 

Manholes outside the scope of the cable reliability program will be inspected for water intrusion. If 
a cable splice is located in any manhole exhibiting such signs, a preventative maintenance task 
will be created to periodically pump the manhole down. 

The risk-ranking of program cables will be revised to take into consideration the risk associated 
with cable splices located in wetted environments. 

Regarding the spurious isolation of the RCIC system, a modification was made to the steam flow 
isolation instrumentation (FT) to add a time delay to the circuit. This time delay will prevent future 
occurrences of such a trip. 

Future actions are being tracked within the station's corrective action program. 

PREVIOUS OCCURRENCE EVALUATION 

No similar events have been reported by River Bend Station within the last five years. 

SAFETY SIGNIFICANCE 

The plant responded to the main turbine trip as described in the Updated Safety Analysis Report. 
No plant parameters exceeded the actuation setpoints for standby diesel generators or the 
emergency core cooling systems. Thus, this event was of minimal safety significance to the health 
and safety of the public. 

(NOTE: Energy Industry Component Identification codes are annotated as (**XX**).) 
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